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Efforts to increase representation of women graduates in academic medicine seem to have met with greater success than efforts to increase representation of URM graduates. Greater participation of URM students in MD/PhD programs and in interventions during medical school that promote interest in academic medicine careers may increase URM graduates' representation in academic medicine.
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TheU.S.physicianworkforcein
academic medicine reflects neither the diversity of U.S. society at large nor the diversity of the medical student population. In 2007, women constituted 51% of the U.S. population and 50% of recent medical graduates, but only 34% of full-time medical faculty. 1 More pronounced was the disproportionately lower representation in academic medicine of individuals from historically underrepresented minority (URM) groups (i.e., African Americans, Hispanic/Latino Americans, and American Indians/Alaskan natives), who in 2007 constituted about 25% of the U.S. population and 15% of recent medical graduates, but only 7.5% of full-time medical faculty. 1 Numerous institutions and national organizations have implemented a range of strategies in the past 15 years to promote the development of a more diverse academic medicine workforce. At the institutional level, strategies to support and retain a diverse faculty workforce include mentoring programs for women and URM faculty as well as professional development programs that emphasize training in research methodology, teaching, and writing for URM residents and faculty. [2] [3] [4] [5] [6] At the national level, the Association of American Medical Colleges (AAMC), private foundations, and the federal government have each implemented programs to promote greater academic workforce diversity. The mission of the AAMC Group on Women in Medicine and Science is "to advance the full and successful participation of women in all roles within academic medicine." 7 The annual AAMC Minority Career Development Seminar Program, which is cosponsored by the Harvard Medical School Department of Continuing Education, is specifically tailored to meet the needs and address the issues of URM faculty who aspire to academic medicine leadership positions. 8 The Harold Amos Medical Faculty Development Program (formerly known as the Minority Medical Faculty Development Program), which the Robert Wood Johnson Foundation has funded for over 20 years, provides financial support for research fellowships and for career-development mentoring throughout the U.S. for physicians from historically disadvantaged groups who pursue careers in academic medicine. 9 The National Institutes of Health (NIH) as well as other federal organizations offer a wide range of programs to promote faculty diversity in the health professions and to support the development of research careers among women and URM trainees and faculty. 10, 11 Given these many initiatives undertaken to promote academic medicine workforce diversity, we hypothesized that women and members of URM groups who have graduated from U.S. Liaison Committee on Medical Education (LCME)-accredited medical schools since the latter part of the 1990s would be more likely to pursue full-time careers in academic medicine than, respectively, men and white graduates. We report here the results of a study we conducted to determine if either gender or race/ethnicity, among other variables of interest, was independently associated with full-time faculty appointment in a cohort of recent medical graduates.
Method
With institutional review board approval from each of our six midwestern U.S. LCME-accredited medical schools,* our group of collaborating investigators developed a longitudinal database of individualized records for our [1997] [1998] [1999] [2000] [2001] [2002] graduates. The AAMC provided each investigator with linked records for individual responses of students graduating from that investigator's school from 1997 to 2002 who had completed, with identifiers, both the AAMC's Matriculating Student Questionnaire (MSQ) and the AAMC's Graduation Questionnaire (GQ). The AAMC also provided individualized data from its Faculty Roster System for each school's graduates who had full-time faculty appointments at U.S. medical schools during the 2007-2008 academic year. For our study purposes, we considered graduates in the Faculty Roster System with full-time appointments, but not those with parttime or volunteer appointments, to be graduates in full-time faculty positions. We obtained the American Medical Association's (AMA) Physician Masterfile data for graduate medical education (GME) "completion year" (i.e., either the year the physician would end graduate training or, for physicians no longer in training, the year they ended their GME) from Medical Marketing Services, Inc., a licensed AMA Masterfile vendor. At each medical school, we linked these three sets of individualized student records (MSQ and GQ response records, AAMC Faculty Roster System data, and AMA Physician Masterfile data) to two additional variables for each graduate: (1) firstattempt, three-digit United States Medical Licensing Examination (USMLE) Step l scores and (2) type of medical school attended (described below). We stripped the six, schoolspecific databases of individual identifiers and merged them into one file for analysis.
We measured associations between fulltime faculty appointment and each of the following 10 variables of interest:
• gender,
• race/ethnicity,
• year of graduation,
• level of debt,
• expected extent (at matriculation) to which career will involve research,
• graduation from an MD/PhD program,
• graduation from a biomedicalresearch-intensive school,
• three-digit, first-attempt USMLE Step 1 score,
• career-setting preference at graduation, and
• specialty choice at graduation. 15 We categorized the three medical schools (in our six-school collaboration) with long-standing MSTP funding as biomedical-research-intensive schools; we categorized the other three schools as "other" schools (the reference group).
We included first-attempt, three-digit UMSLE Step l scores in our analysis because performance on this standardized examination is associated with students' success in gaining entry into their preferred GME programs, the next step in their advancement along the medical education continuum. 16 
USMLE
Step l performance was of particular interest for our study because research has shown differences in USMLE Step l performance on the basis of gender, race, and ethnicity: Mean USMLE Step l scores are lower for women examinees compared with men examinees and for Hispanic and African American examinees compared with white examinees. 17, 18 For the career-setting-preference variable, we created four categories from all the career-setting preferences listed on the GQ: (1) "full-time university faculty" in basic or clinical science teaching/research, (2) "other" (including nonuniversity research scientist and state/federal or medical/health care administration), and (3) "undecided"-each compared with (4) "full-time In the logistic regression model ( Table 2) , each of the following was independently associated with a greater likelihood of full-time faculty appointment: female gender, graduation from an MD/PhD program, higher USMLE Step l score, and a career-setting preference on the AAMC GQ of either "undecided" or "full-time university faculty." The choice of either family medicine or surgical specialties was independently associated with a lower likelihood of full-time faculty appointment. Each of the following was not independently associated with fulltime faculty appointment in the multivariable model: race/ethnicity, year of graduation, level of debt, expected extent (at matriculation) to which career will involve research, and type of medical school.
Discussion and Conclusions
Our results have implications for the ongoing attempts to achieve greater levels of gender and racial/ethnic diversity in the academic medicine workforce. Because female gender was independently associated with a greater likelihood of faculty appointment, progress toward gender parity in academic medicine should continue to increase, likely reflecting both increased levels of interest among women graduates in academic medicine careers and increased institutional efforts not only to recruit women graduates for full-time faculty positions but also to support their professional development once recruited. 19 However, similar progress toward greater racial/ethnic diversity in the academic medicine workforce was not evident. The racial/ethnic differences in the proportion of graduates with fulltime faculty appointments that we observed in our sample were similar to the findings of a national, populationbased study of U.S. medical graduates, graduating in the year 1993, who held faculty positions in 1999: The proportion of Asian graduates entering academic careers was much higher than the proportion of URM graduates entering academic careers six years after graduation. 20 In our study sample, a lower proportion of all URM graduates (compared with white graduates) held full-time faculty positions relative to their representation among all medical graduates, and URM race/ethnicity was not independently associated with a greater likelihood of faculty appointment. These findings suggest that, despite the broad range of initiatives undertaken to recruit and support URM physicians in faculty positions, progress toward increased faculty diversity on the basis of race/ethnicity in the current medical education environment has been limited. 5,8 -10 Recent explorations of debt and career plans, which have focused largely on graduates' specialty-choice intentions, have yielded variable results regarding the relationship between debt and primary care specialty-choice career paths. [21] [22] [23] [24] Hauer and colleagues 21 reported results
Faculty of a survey administered to senior medical students in 2007. In this crosssectional sample of 1,177 respondents, debt was not related to internal medicine specialty choice. Rosenblatt and Andrilla 22 reported that higher debt was associated with a lower likelihood of primary care specialty choice in a national study sample of GQ respondents in the graduating class of 2002. In a comprehensive analysis of survey data collected from graduating medical students during the past 20 years and cross-sectional data about physicians' practice specialties, Phillips and colleagues 23 described the relationship between debt and primary care career paths as "complex"; they reported that students with no debt, and students with the very highest levels of debt (Ͼ$250,000), were less likely than students with other levels of debt to later practice in primary care. Finally, McDonald and colleagues 24 reported results of a survey of internal medicine residents about their career plans and educational debt. In this cross-sectional sample of over 22,000 residents in their final year of categorical internal medicine training in 2003-2007, U.S. medical school graduates with high levels of debt ($100,000 -$150,000) were less likely than U.S. medical school graduates with no debt to plan to pursue a subspecialty career; in the same study, U.S. medical graduates with debt of $50,000 or more were more likely than U.S. medical graduates with no debt to plan to pursue a hospitalist career. Our results suggest that, after controlling for specialty choice (as well as subspecialty plans among graduates who chose the primary care specialties of pediatrics or internal medicine), educational debt is not independently associated with pursuit of an academic medicine career path.
A national study on the relationship between debt and academic medicine career choice among an older cohort of 1980 -1993 AAMC GQ respondents tracked graduates through 2001. 25 Within each graduating class, debt levels among physicians who had held full-time faculty appointments were similar to the debt levels among physicians who had not held faculty appointments. MD/PhD program graduates were excluded from the analysis in this earlier study because these graduates had received substantial financial support during medical school. Also, graduates' specialty choices were not considered; graduates in all specialties were analyzed together. 25 Despite differences in study design, our findings regarding the relationship between debt and academic medicine career choice among our more recent medical graduates were similar to the results of this previous study. Although lower proportions of graduates in our study sample (which included both MD and MD/PhD graduates) with high levels of debt held faculty appointments, debt itself, in a model that controlled for MD/ PhD program graduation and specialty choice among other variables of interest, was not independently associated with faculty appointment.
We included several research-related variables in our study because many physicians conduct biomedical research in academic medicine settings. Our finding that MD/PhD program graduation was independently associated with a greater likelihood of full-time faculty appointment is consistent with a recent study of MD/PhD program students' attitudes and professional goals. 26 Because URM students have been disproportionately underrepresented among MD/PhD program participants, strategies to increase the numbers of URM students in MD/PhD programs may play an important role in increasing the levels of URM physician representation among full-time faculty; similar concerns exist regarding URM representation in the academic biomedical research PhD workforce. 27, 28 Our observation regarding the relationship between USMLE Step l score and full-time faculty appointment is consistent with the thesis that graduates with higher USMLE Step l scores might enjoy greater success in matching to very competitive, academic GME program positions, which in turn may serve as stepping stones to faculty positions in academic medicine. Because a gap in UMSLE mean
Step l scores between white and URM graduates (including African American graduates and Hispanic graduates) has been previously documented, and because the use of USMLE
Step l scores to screen applicants for residency interviews has been shown to disproportionately prevent African American students from receiving interview offers, our observation regarding the relationship between USMLE
Step l score and full-time faculty appointment may warrant further investigation. 17, 29 That reporting a career-setting preference for a full-time faculty position on the GQ was independently associated with actually being appointed to a full-time academic medicine faculty position provides support for the predictive validity of this GQ item. Because medical education researchers widely use programmatic GQ data from the national level to inform their understanding of the medical education process and the characteristics of the emerging physician workforce, this is an important finding. Although other research has previously confirmed the predictive validity of the GQ as it pertains to graduates' reported intentions to practice in underserved communities, 30 to our knowledge, our study is the first to report that graduates' career-setting preferences for full-time faculty positions are independently associated with a greater likelihood of actually being appointed to such positions.
This finding is a particularly relevant consideration in the context of the growth in the proportion of women physicians, but the persistently low proportion of URM physicians, among full-time faculty members. 1, 19 In an analysis of the evolution of career-setting preferences during medical school, 72% of all 1997-2004 GQ respondents in the sample who planned at graduation to pursue academic medicine careers had not indicated this career-setting preference on the MSQ. 31 Thus, experiences during medical school may play a critical role in shaping the "emerging" academic medicine career intentions of most graduates. In this previously published study, women were more likely than men-and URM graduates were less likely than white graduates-to report "emerging" intent to pursue academic medicine careers (i.e., reported career-setting preference for a full-time faculty position on the GQ but not the MSQ); also, URM graduates were more likely than white graduates to report "diminished" intent to pursue academic medicine careers (i.e., reported career-setting preference for a full-time faculty position on the MSQ but not the GQ). 31 These findings suggest that medical school experiences may have a positive impact on women's interest in academic medicine careers but a negative impact on URM students' interest in academic medicine careers. Students' exposure to and interactions with role models and mentors, along with their perceptions about the institutional climate for promoting cultural diversity, may, among other factors, contribute to their desire to pursue academic medicine careers. 20, 32 Because our study demonstrated that career-setting preference for a full-time faculty position at the time of graduation was independently associated with actually holding a full-time faculty position at follow-up, a variety of interventions during medical school may be considered to promote and sustain URM medical students' interest in academic medicine careers. 5, 11, 33 The formal mentorship program for minority students and faculty members involved in research at the University of New Mexico provides one potential model of a program that promotes institutional efforts to recruit and retain URM faculty. 6 It was beyond the scope of our study to explore the possible underlying reasons for the associations between specialty choice and full-time faculty appointment that we observed. However, our observation that the specialty choice of family medicine was independently associated with a lower likelihood of full-time faculty appointment extends findings from a multiinstitutional study in which medical school graduates' plans for careers in academic medicine or research were negatively associated with the specialty choice of family medicine. 34 Our finding that the choice of a surgical specialty was also independently associated with a lower likelihood of full-time faculty appointment may reflect, at least in part, perceptions that surgical specialists face particular difficulties in successfully pursuing academic careers as surgeon-scientists. [35] [36] [37] [38] Our study had some strengths and some limitations. Particular strengths of this study were the inclusion of individualized records for graduates from multiple medical schools, the use of AMA Masterfile data to identify graduates' GME status, and the use of primarysource AAMC Faculty Roster System data (rather than self-reported data) for the outcome of interest (i.e., full-time faculty appointment in academic medicine). Our study also had several limitations.
Because it was an observational study, we cannot infer causation. Furthermore, including graduates of schools from only the midwestern region of the United States who completed both the MSQ and GQ with identifiers may limit the extent to which our findings can be applied to all U.S. LCME-accredited medical school graduates. Our sample was similar to all U.S. LCME-accredited medical school graduates nationally from 1997 to 2002 regarding the percentage of women, but it included a slightly higher percentage of white graduates and slightly lower percentages of Asian/Pacific Islander and URM graduates than all U.S. medical graduates nationally from 1997 to 2002. 39, 40 In summary, among our cohort of graduates from six midwestern medical schools, women graduates but not URM graduates were more likely to have full-time faculty appointments in academic medicine than, respectively, men and white graduates. Our results suggest that greater participation of URM students in MD/PhD programs and/or in interventions during medical school that can promote and sustain their interest in academic medicine careers might increase the representation of URM graduates in academic medicine. Because USMLE
Step l score and specialty choice were also independently associated with fulltime faculty appointment, these variables merit inclusion in future academic-workforce diversity studies. 
